Epidermal growth factor receptor down-regulation induced by UVA in human keratinocytes does not require the receptor kinase activity.
Activation of the epidermal growth factor (EGF) receptor by EGF, its ligand, results in receptor internalization and down-regulation, which requires receptor kinase activity, phosphorylation, and ubiquitination. In contrast, we have found here in human HaCaT keratinocytes that exposure to UVA induces EGF receptor internalization and down-regulation without receptor phosphorylation and ubiquitination. The presence of the receptor kinase activity inhibitor AG1478 increased UVA-induced receptor down-regulation, whereas it inhibited EGF-induced receptor down-regulation. These observations demonstrate that, in contrast to EGF, receptor kinase activity is not required for receptor down-regulation by UVA. Concurrent with receptor down-regulation, caspases were activated by UVA exposure. The presence of caspase inhibitors blocked receptor down-regulation in a pattern similar to poly(ADP)-ribose polymerase cleavage. Much more receptor down-regulation was observed after UVA exposure in apoptotic detached cells in which caspase is activated completely. These results indicate that UVA-induced receptor down-regulation is dependent on caspase activation. Similar to UVA, both UVB and UVC induced receptor down-regulation, in which receptor kinase activity is not required, whereas caspase activation is involved. Inhibition of EGF receptor down-regulation increased receptor activation and activation of its downstream survival signaling ERK and AKT after UVA exposure. Preventing the activation of each of these pathways enhanced apoptosis induced by UVA. These findings suggest that EGF receptor down-regulation by UVA may play an important role in the execution of the cell suicide program by attenuating its anti-apoptotic function and thereby preventing cell transformation and tumorigenesis in vivo.